Examination of the role of galectins in pre-mRNA splicing.
Several lines of evidence have been accumulated to indicate that galectin-1 and galectin-3 are two of the many proteins involved in nuclear splicing of pre-mRNA. First, nuclear extracts, capable of carrying out splicing of pre-mRNA in a cell-free assay, contain both of the galectins. Second, depletion of the galectins from nuclear extracts, using either lactose affinity chromatography or immunoadsorption with antibodies, results in concomitant loss of splicing activity. Third, addition of either galectin-1 or galectin-3 to the galectin-depleted extract reconstitutes the splicing activity. Fourth, the addition of saccharides that bind to galectin-1 and galectin-3 with high affinity (e.g., lactose or thiodigalactoside) to nuclear extract results in inhibition of splicing whereas parallel addition of saccharides that do not bind to the galectins (e.g., cellobiose) fail to yield the same effect. Finally, when a splicing reaction is subjected to immunoprecipitation by antibodies directed against galectin-1, radiolabeled RNA species corresponding to the starting pre-mRNA substrate, the mature mRNA product, and intermediates of the splicing reaction are coprecipitated with the galectin. Similar results were also obtained with antibodies against galectin-3. This chapter describes two key assays used in our studies: one reports on the splicing activity by looking at product formation on a denaturing gel; the other reports on the intermediates of spliceosome assembly using non-denaturing or native gels.